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(54) DATA TRANSFER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a relative time relation between 
data from being lost even when number of bits of a time stamp is 
decreased. 

SOLUTION: A delay time delay (n) of a received packet E1 is detected 
and a 1 -frame period time and the delay time delay (n) are added to a 
start time t1 of a frame to which a cycle start packet of the received 
packet E1 belongs to generate a transfer time stamp. The transfer time 
stamp is added to a reception packet and when the time reaches, the 
reception packet is stored in a standby buffer as a packet F1. Then the 
packet is sent as a packet G1 in the transmission cycle started from the 
cycle start packet detected by another segment of a prescribed frame. 
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-z*fcm?z>imM'*tr v haft i^rtf ^iim^o 
gjgjwi, M0mn^7 Haii<DW»sJB£*jiii» 
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W*«p* *5E* S * -f a * * > y'<Dtt5-Z titcm 

«ffiLrt>€>iI&B$rBJ4tfcmu Rtr>(^X#-F^ 

^ins*8^/c<b#cc, tjfBgm^n/c^-^^ffiffl^* 
r tf> hmm^ v?7 ttcm^m 3 titer- * zmm u 

r, mrias^S^^>> htcSJiBSMSn/c^-^^rji 
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UX^?> ^^BufBgfl 5 ft/c -r- * tcit?f T £ V A Z 
;UX£- h'**v b&m? f)l><DZZ- bmm 

cc, witzv 4 >? )\<<o 1 ^MB$ra^fln®sn/cSf/c^^ w 

zcomzLmm&r'? c t^mwitr^wmn^m 1 sat* 
mmomm^mm) 40 

[0 00 1] 

hrfp^sfi snfe^-f A^^>^*s#fln$n/c 
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t>\ ctie>o*raccfiHB-^w6n*r -yv *d^x (is 

ochronous ) 1iS£}&tffit>h. C<DT <4 V * XlEiS 

iES n/c 'J y;b £ -Y Aft©^ *<eg*?T& 5 c i 

[o 0 0 3 ] m 1 oz^mLxc<DT j wwrxmm 

^teOl>Ti&HJT £0 C©0CC^O/c<£>te I E EE 1 
3 9 4iSii^UT;U>'>*^cb cfctfn^^XrACCfc^S^' 

2^J:0*^f5)»3 (asynchronous) ^"^r v V \ 0 3<D3ffi 

BS»wc©*>xf-A«:*ji^r*a±aJsi<!:3n4if 

V— (D^ (cycle synch ) ^r^UT 

>?)\sZ4-?-<b*i4 ^ 1 2 5 u s 

ec (8KHz)SO^>f=>yi5ntC^ 0 
[0 0 04] fufBIM ^il/^*- hA^r-^ h 1 0 ltt, 

hr*0. coit-f b^*rv b l 0 l ccj:0 

-tem&tezvvzmzmLxteio^ c<d?vv zwfo 
t>w a >? >\s% 4-?-<r>% 4 x >^<D^mmm (125 

Msec) rftilBlf h^^r ^ h 1 0 1 
&mcmmT2><DX<hZ&. ^(DtZtC^ IbiO^v b 

rtufaif^^^^^- h^^^ h 1 0 1 (ommit twe 3 

ftS <fc^CCft5nn^ 0 il5SB#Pa (start delay ) 1 
0 4\ZMUV4 Yrt*v b 1 0 lCDcfHCFJ-^ 

[0 00 5]§^- F 3 2 f> b<DV <<>7)\, 

Z <4~?-\sisX2*ffi7LXl,>Z> a &*r4 5)\s*}4-?-\s 
V>7,%\%^ ^<DTi±L<D 1 2 e>> h^fflC>T^^f-ACD» 
I^n^t^)^2 4. 5 7 6MHz(Z)^a^fl^ 

(^^4 0. 7nsec) *3 0 7 2*ffitUWfl 

u ^-cD±fi(D i 3 v h j: o mriB 8 k h z <omm^ 

t5<fc5«:ft3nti^. fit, mrlBit^^^vx^ 
mjIB-F-f ^;ux^- F^^ry h l 0 l ^ffl^rS 

-F*--SOfitfflMtirtK:|^»33i±ri^ 0 C(7)J:^«: 

or, c<d*v by-?icte{,*xte&m<DmMmm&& 

iE^nrc^o 

[0 00 6]r^y^otxA^«vM02H 
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hg<D# -y Ax^>^i^nri^c e 
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ait ^^^ff -r £ £ -y yoei^^^c^it 
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fc, £^ AX^V^CDT^-^fi^/h;* <-?Z>tcsblc$ A 
[0 0 1 1 ] -ZrCX^mMte. j*-**?*) v &*>)\>- 
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[»a*iitftf4fe»fl>?a] ±EBW*»i« , rste«& 
?)it, mvA trfrmicmuztix^z&m&i&mLx 

A v^n^xiifii, ffi&V A 2 >\s<DmM<D?m$ titc 

MU*#imi>x simw** * tmmt 
*n 5Mmtt<D7-zi&mttT:&-,x. mar Ay 

wr^mmt^mwbtcmm^m^A ? jucomm^m^ 

*Y A X £ > 7'<Dtt5- 3 ftfcfTfBf'- £ £5fl U/c t $ 
CC V i£7^£#II*r&lJ--Y^l'X£~ h£S*£ 

<t t riuiBsm $ titc 7 s - z &mm u x c> s ii^B$p^ % 
mzA&zzyy'cDmmcmLtctz. s>^^tm^tc 

[0013] iSB^-^IEaS^a^fc^r. ^>^> 

•te£^> h^^HulB-r-^^:^ h "7- £fc:}f AlBg$ 

^CDIf-Y ^X£- h^^r^ h^^^>-fe^> h^C 

> > h ccp iBSd ^ titc 7 - * * mm? z> cfc o ^ o r c> 
z>v a*?)ud*z- vnmc mitt a ^^(oi mw% 

ffl&timz titcmtctj; £ A AX * >^tcB#»^ 6ft, 
/c<h ^ ^lulB^ff^- ^cDW^MS^tf 0 J: 0 CC L 
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[0 0 14] c<D<fc5ft#«W*cj:ft«, Sfir-^o 
«c % 5 r -*IB0>^Wttl»nBH«**9Ci*l»±'r* 

WHIIIBIM* t * 5 C i ft < j»*WCc * €S£T §Ci 

^rtrSJc^ccft*., 

[0015] 

ccdhcc&^t, l OtemjfB* ? h y-^r#> 
* v h?-* i occsatasttn* Ko-wr* 

[0016] H2«, hJIBS/- F 1 1-1 3©WSUflt 
fiBD—fld*^ :/* * 0,21 B^^S^g 

(CPU), 2 2te3M^n^A^B^-*7^ft 
StlTO&ROM, 2 3tey-*>if*VTmtLXtis. 

h 1 0CC&»*r*fctf>©* * h 7-^^^^ 

idtt^-dr^JiHaKiSn. SffJi 1 3 

7^- * £S£ir £^<DMS£fT 5 *f»JflB0IJ8 cb S ft 
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[0017] ^3«C(7)7 r -^^Jffl/^S[p]Sg2 5tCfc 

S3&c^£ft£J:^fc:, «*»fflR«a»«^ft^<0 

t s = 2 5 (= 1 2 5/5) Msec) XV>y'V 
>?L,X&F>tltcb~o<D1t>7V >^ir-£ 1 - 5 

[0018] ^/c k CCD^XVXf* ACC&^Tte^Xf* 
AQg*g^P ^JS&SEW:. <J>=2 4. 5 7 6MHz 

(^D^HW=40. 7ns) iSntfc^ * 
;Uvx£-CE> 1 iM ^ ( 1 2 5 m s e c ) rtcDB$fH<a 

-rftfc^, *;bvx£-(DllM*;l/*3 0 7 2# 

ilTO-30 7 1 *U ? ^C<J:0att*;£<Dr, 1 2 fcf 

[0019] *cr, *»?Btc*5i^r«, m i #@otf 

t d^auiB^a ? Lxmotcmzz-i a 

X^>y<BiUri^ 0 CCD 1 2 t'y h<D£-< AX£> 
•7ity->7 1 -^5*»6ftS^4r* KCttflD 

[0 02 0] wc 4 m4^*mi<DT-%^mii^M 

mZtl%>K.*v by-Z&nJ&ffl^lT. *vbV-9 
m^04^*rcfc^^C, /-FN 1 l->-N134 
^tf*feyy > h 1 <h, y- FN2 1-N2 3^^-te^ 
y>h2<b, y-KN31-N33^-b^>h3 
<t*6flfcaES*i, -tz^>h KD^'Xii2^>h20 

h 2 CD^'X i -fe ^ > h 3 <D^7,<DV£ttC\Z>\'- $ R 1 ffi 

40 iBg^nrc^o ^'j^s/Bitt, ^Siii7 :r -^y> 

h20AXi-fe^> h 3CD^'X<h^rfBSSi^Lri,> 

FofltRjtiacsi5iD««ci3n&^ ?-*mm/?- 

[ 0 0 2 1 ] 0 4 CC^*T^ v h9-^ rit buIBS 1 0 
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#<Dv$mmm ( 1 2 5 » s e c > xv*j ha 

try h ftS&fcTOCC&ft ^(D<t£&C, ffeCD^^ 
[0022] <tc*>*c\ 04 &C^* ^ h 9-^K:*>t> 

or, «ttttNFfffl«r*g, (Hia (d) k^iTJc^cbs 
>f^Ml7 U-A) cctett*^-**^ >:/»;>^ 

LXW^titcr-Z S t _, « t fr^L/cl 2b'«y h<D£ 
^AX^>^M^Jjn$n/c^*y » h A 1 <b£ft, 7^-^ 

-fvtfJ^CCj:*), f#«A*:7y{ct&tt3*i4. fit, 
[0 0 24] £/c, B$M 1 1., 3fr6B*SUt, irot>f 

-***>^y >^urf#6ti/c7 r -^s l . 1 « % mi^ 

0/c 1 2 t' v b<D£-Y AX^>7W)J0^/ca7'; h 
[0 02 5] C<Dm&, H^TSJ:5«:iM*JU*-Yv 50 
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£ljt, w <b<DP^CD7 U-A&C&t^Tte:. I^JD^-f >*JU 
0^*^r > h D 1 i^*^ v h D2 <h JPffffiT £ «fc 5 fC ft 

C©»^ A*-., hD l*j<fctfA^ 7 hD2tettflU 
ZtitcZJ AAZyy'mmmt ZtiXl>2>tc&>. §<i 

h DZPXDf-ttttim&LX 

[o o 2 6 ] ^^co-r-^lsa^raccteciTtt. CCD 

n€> 0 05 (f) ttc^rmmxte, sdsn/cA- 

delavCn)^tt»J3tlS. SflSti/c^^hE 

+ D ^itaij^n^o ^mztitc^trv he i 

tC*jC*rW, Airy h E 1 &£<01t4 v 

h E 1 *s«t67 
[0 02 7]t«cto%, ^ 9 h E 1 4 ZhTsZ- 

feii-cssms^ri^aoT 1 . ^vhEiiwat, 

U-A&CJST6fcCDi*iJS3ft£o |g«<D*a 

*&^^^U-AtCHf^>feC0i^J£$tl^ o O^T. B$ 
S«J t , «: 1 V U~A(DfflM$$ffl ii®SB$fflde1ay(n)4Jra 

LT, ^ h E 1 tcWJOTSo fit, COf^*^ 

ftzmmftmfeiaytnwmMutcm&xmm (h) cc,^ 

^ 0 a^t 9 hE2«:te^T:*>Hiar*o. B#gijt l+1 

1 7 U-ACDPI^^iil^padelavCn + 1 ) fcflDg 
UT^O/c^'YAX^>^|£^^^A^^>^<bL 

iKi^FradelavCn + 1 ) JffiSO/c^rBIEI (h ) tcijs 

■ri^tc, fiwiAy^TtcAir ^ hF 2<hL/-ciiJra$n 

[0 0 2 8 ] i > 7 7 fc«lft3*lfcA>r . ; |>F1 
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Mis hKj|£ffl3n/c1f-Y^UX*~ V^Tv h£&UJL, 

tcm&vmm'* w 7 cttsjflsn, v h f i 

( i ) CC^rj:5«C^^9 KG 1 <fcLT8!Hz^> hfc 

m u fcBfc&raMf ; ^77 cc*s*a 3 *i . ±te * + > * * 
ccwosr ht\ic*4 $>yt05 ( i ) ecTjvr cfc^ft 

hG2<t LTJ5iJ-fe^> htCigtUS*iSo 10 
[002 9 ] Sfi^^? b<D1t'<i9)\'X$-h'* 

hCDil$iB#padelay(n)^)^>C^ia^P^delay(n + 

i) *»»LTi6a*-f A^*>^«:«feja'r*ffls«, 

T&W^tC, jS®«FHdelav*ffifflU&l^. 1 o©7 

asftfc^^y h E i tcttjjD3*i-ci>/c*-Y AX£>:/ 

b#su t i 7u-A©ja»3B*ia<kfran3nr(r^c 
ts*tffi<z> > ^ a x * > $ tixm i<4^n 

jftr/^^ he i<Df r -^*s«fliiaH25ccas6ti. 0 

[0 03 0] mmc, §i^h/c^ y h 

mmnm t tm 3 nr i >/cta*tfii<E> £^ax£>:7*£# 

JlP»3tir»rO<*fiS3n/cS^fla^^AX^>^CCK 

fit, C(Dff££^ AX*>:7'©B#2?J 30 

AX^>7WgIl//cB$ ( ^^^ hE 2(07^-3? 
^5pJffl0B2 5Ccjg6ti, 05 (g) tc^rJ:5(cB$^J 

[0 0 3 1 ] «±SilBb/cSM^«V7 hOxr^Ccfcor 

€>C<htr#^, 0 06 (a) (b) (c) COcfc^ 
t-K*^ 0 6 (a) ^4fi»l©7 a — ^ 40 

[0 0 3 2 ] 0 6 (b) \zmmm<DV << 2 to Z J vSOiA 

H*t3*i£o fir, xf '>7'S2 0Kf-^^^ so 
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frh^^-zzmttzm^mititiz. 06 (c) 

h^$r* h*3MLfc±#CC#6£3ftStM*;UX*~ 

hS«£«:j:9BH*&3ti* ^f^S3 

r f*3 CDS *t > 7 s - ^ £i*ft' < v 7 y «CK «3 HJ-T 
[0 0 3 3 ] tTRc!&HS-r£0 7, 08, 09te> 04 

p-?- + -hr&& e 07te§{f{PJJ©i^^;bx£~ h 
«Biteffi©7n-*ir-hT*»3 t If >f^;UX£- hid 

*£3*i4*-f iMUX*- hS0iiCCJ:OH*&3n, Xir 

v 7*S 4 0 KIT? AftCDfc^J£ft#J^£^>f ^X 

r77'S4 \VLX*v Y V - 2 (DnT&fcfctxmte'V 4 

±(42 0 b'? hMMHJU BH0au/cl«3EiJ««*U^ 
X£ssp_base_time tCt§^L/-CC^ 0 ±{42 0b'^ 
BX9tHL«:, B#^JttfgTIME<t 1 eiKOf'-^OxFFFFFOOO 

tS$R™tCDF^cD±(4 2 0 h « <b*<D $ A % > ^613 
[ 0 0 3 4 ] 0 8 ^Sftffl'JCD^- ^^ffSijA^JMCDy P 

ft Ltct tiz?~z&mt&ic£<omffi$ 

^^Time StampKtg^rT £<> 0^"C. Xf v 5 1 Kl 

M$n^o fLr, X7v7S 5 2 KIT U-^X£ssp_ 
base_time CC«3WS tiri^B$^Jtt#8^, 1 6^©^- 
^0x1000, feJ:^. U^X^ delay CC 3 4vt 

i ^cts^^n^o 

[0 03 5] m^X s Xt-77*S53 ^r0#^JtS$8TIME 
£9 U^X^Time StamptC^SWS tl"CC*4 5? A AX * > 

^ffl^x#i^*JS3tirfco. yes tmrnztitcms 

Xf-77'S 5 5 tcrb >>X£ssp_base_time CC^S^^n 
^cB$^lJttfR<h, 1 6 moiT-Z 0x1000, U^X 
^Time Stance tlX t^€> ^ ^ AX £ > ^fflt^fln 

jpffsnscitcio^flEdtiAifii^-rAx 
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Time StampKffilflS nTl>& £ A AX * > * 

[0 03 6 1^1^ Xf ^^S 5 6tcr$ft 3ft/c^* 

[0 03 7] H9««effJ©^^^Wiijaffl©7n--^ 10 

^r*S24. 5 7 6MHz©^a^fi^ (SW4 
0. 7 n s e c ) «K^3ft* # OMte 

3ft, xr* 7 7'S6 occrit^Ji/* ^-u^x*^ 

AX£>7\ -?Ut>*>, U>>X£TS2 ItCftffiZtlX^Z 

st^cn^r^f^Mdcmux^iiox. xr^^s 

[0 0 3 8 ] g/c, B#SlJtS«TIMECDB#^f}^^ A AX 
*J\ Xf ^7'S6 3^i/f>7'T^o X-r*:/S6 3~C 
tt#3n/cb>>x£TSi tctStt3ft-Cl>S<6ig* ax 

m^-^^^tmrnmnji^omm^mm^ a ax $ 

-?^Z&fM<<CMLXl<>Z><DX. Xt* * 7*S 6 4K1T$k3* 

ha>5a>£¥flSU YES£ffl5£3ftfc»^«:B:, 
Xx '>7*S6 5 CCTlEjiJE'*';- ^ TCpCD;^ ^ h(D-r- 

[0039] nm'* v ? r ttcmmztitc^tr y y<dt- 

vnmwfcM * a a x * > -yoBsgijtca l r i >«c i > ± w 
feztitcm-ste. ^tcmM^^zHfrntrcmLx^u^o) 
x\ zj^m&ttmizi&T-rz. xf ^S64 
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6 5©(EiSffl©iZffl*ffto-r«:, Xf-^^S6 6tcr|£ 

[0 04 0] ftfc, JSLhCCfcl>TB:> I E E E 1 3 9 4 
Wil^y r^^'X^X-rA^rfflli/c^CCOlir^L 
-C#fc#. **HJ»C*l«:|E6*l*Ci!:tt<. IUJ§CDT 

X*>:/(Dtr? h&4>, S5R3tiS^ra»Sfti^Cj£D 
[0041] 

A 9)1X2- Yrt&v b^fM^^^A 9)V<DX 

usance, va 9)1(0 imm^mt^mnutcm 
mzmtrnzA axz>7'±ux. sm^-^cc^-r 

01±*4C£**rSS. m*iLmZAAZ2>7 
frc, ^7-ZKMttZVA ZfrXZ-bWvbtfi 

m-rzifA ?)i<Dxz-b&fm±, mnz? a ? )\»<d i m 
mmm£*imLxmtcrj:2A ax^v^^j&u s 

AX^>^^rCCD^^ ax* 

2 tr? KD<t^afii^y hfiiu&<tfc, r-*Rg 
[0 i ] ^w^^-^^^s^^f 3n4ie»© 

[02 ] *^f-^i^S(cW^Sy- b<D 
[04] ^H^Of r -*l£3II^^M^3n€>^ > h 

y-^cD^fSL^—m^^yti v *0r#>£ o 

[05 ] ^^(D^-^^^aott^ttlBTS/c 
&<D2A ^ >^^^- hr^o 

[06 ] *^<D^-*IE3II^X^A^4dW^mfiiJ 
CDMSO^ P — ^ + — hT^b-So 

[07 ] *»IB©f s -*«Eaii/X^ACC*5W*S(iffliJ 

[08 ] *^©f-^^fA(Cfcl^f--^ 
^flSDiA&ScD *7 u - ^ - h r * ^> . 

[09 ] XftWCD^-Z^ki'ZrAiCtoV&tiA-? 
m&mm<D?a~- : ?' + ~bX*>2>. 

[010] * v Yv-*±X.m\&Ztitcrt*rv h^lft 

10 *v b<7 -9. 11, 12. 13, Nil 3 
3 y-b\ 2 1 CPU, 22 ROM, 23 RA 
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